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Human research participants
Policy information about studies involving human research participants and Sex and Gender in Research. 

Reporting on sex and gender

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Field-specific reporting
Please select the one below that is the best fit for your research. If you are not sure, read the appropriate sections before making your selection.

Life sciences Behavioural & social sciences Ecological, evolutionary & environmental sciences

For a reference copy of the document with all sections, see nature.com/documents/nr-reporting-summary-flat.pdf

Life sciences study design
All studies must disclose on these points even when the disclosure is negative.

Sample size

Data exclusions

Replication

Randomization

Blinding

Reporting for specific materials, systems and methods
We require information from authors about some types of materials, experimental systems and methods used in many studies. Here, indicate whether each material,
system or method listed is relevant to your study. If you are not sure if a list item applies to your research, read the appropriate section before selecting a response.

Materials & experimental systems

n/a Involved in the study

Antibodies

Eukaryotic cell lines

Palaeontology and archaeology

Animals and other organisms

Clinical data

Dual use research of concern

Methods

n/a Involved in the study

ChIP-seq

Flow cytometry

MRI-based neuroimaging

N/A

N/A

N/A

N/A

Statistical methods were not used to predetermine sample size. Sample sizes for experiments were determined from analogous studies
performed by us and others where the differences between groups were expected to be comparable, and the same statistical methods could
be applied. A minimum of triplicates was chosen to allow for calculation of statistics. For flow cytometry, >10,000 events were collected to
characterize a distribution of the data. Biologically independent experimental triplicates then allowed for statistical analysis of data features.

No data were excluded.

All key experiments were performed at least twice. Results were consistent across these replicates and the data presented in the article is

representative of the trends we observed.

Samples were allocated to identical wells in a spatially in a manner that facilitated experimental organization. There is no reason to believe

the spatial location of the sample influenced experimental results. For in vivo mouse experiments, after tumor injection, but before
experimental treatment, mice were evaluated for tumor growth and evenly distributed for luminescence with each group having some larger
and some smaller tumor sizes. This re-distribution was performed to ensure that post-therapy tumor growth was not affected by the tumor
size prior to therapeutic treatment as larger initial tumors could be expected to grow more rapidly.

Blinding was not performed, however, the authors agree that samples were processed uniformly when acquiring data regardless of whether
they were controls or experimental samples. As the data presented is quantitative in nature, blinding was unnecessary for the experiments
performed.
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Antibodies
Antibodies used

Validation

Eukaryotic cell lines
Policy information about cell lines and Sex and Gender in Research

Cell line source(s)

Authentication

Mycoplasma contamination

Commonly misidentified lines
(See ICLAC register)

Animals and other research organisms
Policy information about studies involving animals; ARRIVE guidelines recommended for reporting animal research, and Sex and Gender in
Research

Laboratory animals

Wild animals

Reporting on sex

Field-collected samples

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

CD69-PE (BD Biosciences, CAT#555531), 1:100; CD69-BV711(BioLegend, CAT#310944), 1:100; CD62L-FITC(BD Biosciences,
CAT#555543), 1:100; CD25-APC,(BD Biosciences, CAT#555434), 1:100; CD107a-APC(BD Biosciences, CAT#560664), 1:100; CD271
(LNGFR)-BV421(BD Biosciences, CAT#562562), 1:100; CD4-BUV395(BD Biosciences, CAT#563550), 1:100; CD8-PE-Cy7(BioLegend,
CAT#344750), 1:100; humanIgGFcgamma-AF647(Jackson ImmunoResearch, CAT#709-606-098), 1:200; humanIgG(H+L)-AF647
(Jackson ImmunoResearch, CAT#109-605-003), 1:200; mycTag-AF488(Cell Signaling Technology, CAT#2279S), 1:50; CD19-PE
(BioLegend, CAT#363003), 1:100; CD19-BV605(BD Biosciences, CAT#562653), 1:100; CD20-BV421(BioLegend, CAT#302330), 1:100;
CD45RA-BV785(BioLegend, CAT#304140), 1:100; CD3-BUV496(BD Bioscience, CAT#564809), 1:100; CD271-PE(BD Biosciences,
CAT#557196), 1:100;

Validation provided by supplier e.g., antibodies from BioLegend and BD Bioscience have been widely used and their use is cited on
their websites. Additionally, each antibody was tested on cells known to be negative and positive for the targeted antigen e.g. the
anti-CD271(LNGFR) antibody was tested on un-transduced (MOCK) primary human T cells and CAR-transduced primary human T cell
populations.

Jurkat Clone E6-1 (TIB-152), ZR-75-1(CRL-1500), K562 (CCL-243), SKOV-3(HTB-77), HEK293T cells (ATTC, CRL-3216), and Raji
(CCL-86) were obtained from American Type Culture Collection (ATCC). NALM6 cells stably expressing firefly luciferase were a
gift from G. Delgoffe (University of Pittsburgh), for which parental NALM-6 was originally sourced from ATCC (CRL-3273).
HEK293-GP cells were a gift from U. Kammula (University of Pittsburgh) for which parental HEK293 cells originally sourced
from ATCC (CRL 1573). K562+EGFRt, K562+CD20, NALM6+CD20, NALM6+HER2, and Jurkat+EGFRt cells that stably express
full-length antigens or EGFRt, were generated by transducing cells with the indicated tumor antigen expressing lentivirus and
sorting for cells positive for antigen expression. To create the SNAP-CAR stable cell line, Jurkat cells were transduced with
SNAP-41BB!, and underwent fluorescence-activated cell sorting (FACS) for TagBFP expression and reporter (mCherry+)
expression. To generate SNAP-synNotch lines, SNAP-synNotch-Gal4VP64 was co-transduced with either pHR-Gal4UAS-tBFP-
PGKmCherry or pHR-Gal4UAS-IL7-PGKmCherry lentivirus, and receptor and response construct positive cells were obtained
by FACS for anti-Myc-Tag antibody staining (Cell signaling Technology) and mCherry expression, respectively.

Cell lines were authenticated for for antigen expression by flow cytometry staining using indicated antibodies as shown in
Supplmentary Figure S2.

Cells were routinely tested for mycoplasma contamination, and all of the lines used tested negative for mycoplasma.

From the list no lines except HEK293T cells were used. HEK293T cells were used for lentivirus production due to the ease of
transfecting them with viral plasmids.

mice NOD-SCID-"chain-deficient (NSG) (JAX mice), 4-6weeks of age

None.

Only female mice were used in the study for relevance to ovarian and breast cancers with the HER2 antigen and to eliminate any
potential issues with redistributing mice to balance tumor size post tumor injection (and before experimental treatment). All mice
were purchased directly and sex was verified by the vendor (JAX mice). All mice were housed in specific pathogen free conditions at
an ambient temperature of 20-26°C and humidity of 30-70% with a 12:12 hour light dark cycle.

None.

Animal work in this study was approved by the University of Pittsburgh Institutional Animal Care and Use Committee (IACUC), and
procedures were performed under their guidelines.




